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(54) RANGE IMAGE SENSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a range image 
sensor improved in measuring reliability by obtaining high 
SN ratio while inhibiting the saturation of photodetection 
element. 

SOLUTION: The light source 2 radiates the light 
modulated with a modulation signal of prescribed period 
to the objective space, the photodetection element 1 
takes images of the objective space, and the image 
formation part 4 obtains the range to the object Ob from 
the phase difference of the modulation signal between 
the light radiated from the light source 2 to the objective 
space and the light reflected by the object Ob in the 
objective space and received by the photodetection 
element 1. The photodetection element 1 is controlled 
by a control circuit part 3 with the timing of the charge 

transmission so as to impart charges accumulated for \ ~ ■ "/'"''^ 

every detection interval of different length of intervals to v i ^ 

the image formation part 4. The image formation part 4 r^^}..^ 
selects the longest detection interval so that the ' ^ 

amount of the accumulated charges within each detection interval is less than the allowable 
charge amount of the photodetection element 1, and determines the range using the charges 
accumulated during the detection interval. 
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mmm^mpirj:i^mmxmi^(Dnmm^m^^xmm^^ii>^ii^ ^ . iSfa^Kit b;^*^ e> t> 30 

[00 1 2 ] 

m^m 3 (D^mx . m>^m 2 (Dnmi^^i^x . mmmm±fi^^\^ii. ^mm^(Dmm<D 
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MfiL'.r ^mmm^^mmm(om^ (DttmxmiE\.rcmmm^m\^^xmm^mi!b^ !i 

[00 1 5 ] 

!i(Dmj^iz janii. mm^^ib ^fcibizm^^^ ^miztj: ;t>w.m.(o^ytmmxm ib n^^nm 50 



(5) 



JP 2006-84430 A 2006. 3. 30 
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[ 0 0 3 2 ] 
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^^ytMA 0 . Ai. A 2. A3f±. mmmxarj: <:pf^^co^ytm?ST wxmmLfc^yt 
ytm^m\^^^. o^s. ^^^ma 0 . ai. a2. a 3 ^jRisb^mic. mmmfifmifit 
■f c-Di^ <o . Mmm o h ^xcommti^^it-^-r) . -h^-DMrnim o h co^m^ic^mitts^^ 
v>fc<Di:-r§o ^Tc. 2 ^mm-r ^ytco^m^m^mx^mh. mmtic^\.>x 
ytrnmrn"^ I x^j^-^ ti ^^(D^mti^ A ' s in (a)t + 5) + Bxm-^ti^'^(Dt'r^ 
. dctc. Aitm^s. B iimm^i& cn^i^'?^ t ^myti^^ t <owmm) . (o unmm^ 
. 6 itmmiiLmx^ ^ . ytmmm'i^ I x^T^T ^^ytj^m A 0 . ai. a 2. a 3 ^^yt. 
mm T w commmx itrj: <^ mmm t L . ^mm^ commit mm rcmm t = n y f cn = 

0. 1. 2. ■••) iCiSif ^^ftytm^ . AO = A ' s in (6) +BtTtH£. ^ft^M 

AO. Ai. a2. a 3 it. :^ CO ^ ^ \z mr c t ti^ X ^ o f^io. ^m^^^ t It. mft ,50 
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A0=A-sin((5)+B 
Al=A-sin(;r/2 + 5)+B 
A2=A-sin (;r4-^)+B 
A3=A • s i n (3;r/2 + (5) + B 

m 2 -e [t i-tL^^^t"^ ^p i: ^ ^ ib . yt^mm^ \ (o^yt^mizm-r ^w.i\-^(Dmm\tLm 6 im 

I ^ 0 (r> iHm) - f K rj: ^ , -D ^ V) ^ 8=-Ti)X'^^ti^ib. AO=-A-sin { ip 
)+Bs Al=A-cos (V)+B. A2 = A- sin (?j)+B. A3=-A-co 
s (V) + BT>fe!?, f^^m^. =&§7t7taA0. Al. A2, k Z h ^11^^ tI> t (O M % 10 

. ^ O J; 3 jS: S o 
?>-tan"' {(A2-A0)/'(A1-A3)} ■•■(!■) 

(l)i^-eti^7l£7tjlA0. Al. A2. AaOl^^fiJ&fflV^TV^SA^^^^aAO, 
Ai. A2. A3i:LTg^ffi^Twti:$3t:)-^a»<i;S:ffli>Tt (n^TMfi^iM^^sR 

46 C t T # ^ o 
[ 0 0 3 3 ] 

Sfc. ^^^tB^^lT^^^^nS^cO^iJ^J&A- cos (a>t + 6) + Bi:-r§^'&, 

-3*t)^P{I^(D;aM^tC|ll^L/-c^giJt=n/f (n = 0. 1. 2. -) tC^jtt^^^^ 

Ao = A-cos (^)+Bi:-rn«\ffi^@M.?f^^^itT^5t<i6Scit5b^-r?#;5„ 

?;'=tan~'{(Al-A3)/'(A0-A2)} 20 

{it O ?g ^ (i IE § S . -fit +g M ^ 5}c 46 /c i: # ??F ^ Tb"? M ^ § t . t an" ' 

T t ^ 0>o 
[ 0 0 3 4 ] 

^ (D ^ ir - Y ^ - ^^"^ ±.\zm¥\\. tc ^ (D ^ ly ~ t mWiV y X h ^ 

m^-^^D^fc^cDr^ E^m^^ ^ o S fc. >t 2 . *ij HI g|5 3 P, m ^ n ^i. m ^ 
^liMl}^i5{-r?fei>^ii#^lca:c>T|gij^n/|g^jg2 7b-&;5iil^$n^7t^i^p{i^tcj;'^ 

[ 0 0 3 5 ] 

PS T ;ft ^ fia o M ^ fu v h X tfc tz: sa ^ n ^ o 40 

[ 0 0 3 6 ] 
[ 0 0 3 7 ] 
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^Mm.^ 0 h (Di\Lm^nmmr^m.Lrc 1 1 (Dnrn (i^^t>^^ ^:^iiLn twn) t^^myt^ \ 

[ 0 0 3 8 ] 

n^^micmm-^ n^yt(D^m^itizm mr ^ 4 j^.co ^ ^ ^ :y ^^v^yeytm a o . ai, 

A2. A3^5R46TV^i,o Lfcff-oX. m m (D ^ M A 0 . Al. A2. AS^tf^fc 

nmmr ^mmm<Dmmmmu I 3 ^m''f ^ 1 1 . i i izfs^^r mm v ^ 

[ 0 0 3 9 ] 

0 15 (D -f Hti-' (D ^ ^ ^ iy!f x-m isb . mmts^'^ib ^ tifcmytm I i xttmm^ z >";f<D 

^^ftMA 0 . A I . A2. A 3\zMlt^t^n^^±tLX^f^-r^i3-ib. ^m^ft^M 

AO. Ai. A2. A 3 icMmr ^m^^^mmyt^ I I izMm^ ^mmmmm I 3 KM 

® $ -^ir S il T ^ o 20 
[ 0 0 4 0 ] 

t ii ^x. mmmm^ I 2 amytu 1 i iz^i-xmmx ^ %,m^^^mT ^mm.(Di5m 

ib ^ t)^ ^ . m^mm^ I 3 izmm-^ tircmmit'2--r \^ ^^^ytm A 0 ^ ai. a2. as 

fi^m ti ^mmiz^jj^-^ titzmmrcif X itrj: < . m (d m m ^ 1^ n rc m ^ <i 
ticrs^^ v^s. mmmm^\^ I 2 ^cisi^x . ^^ytm a 0 . ai. a2. as^c^/sl^c 

■^^■r i> c i: -r ^ o iKD^i^xit. ^^ytm A 0 izMit^Lrcmu^mmt ^nmmmni 

1 3 iClt. a A 0 + P (A1+A2 + A3) + P A x (Ax^i^^7t«A0. Al. A2 30 

. A 3 ti'^nihti^mmiiA^cD^d^ytm) icttm-t ^m^ti^mm^ ^ytytm a 2 kmi^^ 
{.fcmm^mmr ^mmmm^^i 1 3 a a 2 + p (Ao + Ai+A3)+/3Axti:i:b 
m-r ^nuf^^mm^ ti^ o ±j^Lrc ^ d ic^ iiim^ t ^Bi^ (a2-ao) ^>s^ 

4t)Tfc'D. A2-A0 = (a-/?) (A2-A0) ^C^D. IpI^tLTAl-A3 = (a 
-/?) (Al-A3)t^§:6^e>. (A2-A0)/(Al-A3)t*«#cD?fbA'D^^ 
li: ck P. -r a 1^ ± t± 15] D ffi ^ CD T o T . m # A'' ?1 A L T ^ 46 § ^@ M Tfr [r1 C fit 

^ S o 

[ 0 0 4 1 ] 

1 1 tmmmmi^ 1 2 tmmmms^ 1 3 i:^iix.§7ti^m^? 1 1 -Dco^mi^ 
mm t Lx mi^ ^n, ft^mm^i^ 1 t::t±«#*^a§i5 1 3tc^^«$nrcm^^^^a»i*^pcD 40 

[ 0 0 4 2 ] 

^f^^ 4 iz:f5i^xMm^m^^<DMmmo h ^x<Dmmff±'^Lrc en ^^^ffli/^r^^t^^ 

MAO. Al. A 2. A3t^(bniii^n^!ltlzrj:^, T tji t> % . ®#^^g[5 4 1?fi^^ 

miS'i^mmx-&^^mmm^^j^t ^ z. tis^x ^ ^ o 

[ 0 0 4 3 ] 50 
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«?^ffli^?>) (D^mm^ t Lx m^^. ^ ic <d ^ m w m z i (d - m ^ mm ^ 

[ 0 0 4 4 ] 

n/cMitT'feoT. y A ' Y =7y7^y T (ft) -fj^(J:> q, q, v> ^ :^ - v ^ 10 

L felt 3t 55: s , ^fc. F T ;^i^cO C C D ^ -i^-b t l^ia^iJL 

it 7' ^ >' 4^ y )^ Teg — m t W tK ¥ ^ 3^ §15 T h T- 1 tK ¥ Peg 1 zK ¥ ^ -Y > CO M 

[ 0 0 4 5 ] 

^m'^m2 1 ti^Mti*^j3s*pLTa5f9. ^«<*®2 i (n^m.m\xm\Y.m-h- ^r^^Ttmum 20 

sm?i:tig^5o ffi^^2 2*5cfcr>'^j^ii®2 2, \t^itm 2 ti^ ^n^-^Wiizmm^ 
fthw^^o-y'^t^m.T^-f^ ^ o \zumti^m^-^ mmm.2 2^'^\^x^m'^m2 \ \zit 

7^ g[5 1 ^ )s § IS L o D . ¥ » a ( g] .Tf^ -li: -r ) t± ± is L /c 

l'te>n§o «#l$itBg|5l 4i:LT^tt§Sifi$5 3MgMi. EI3iD;fe^77lpJ^c«^^;§r^5M-r^ 30 
C i:^^.^LTi/>§;b^ ia3cD®tcil3^-r§:^lR]"m«d^:&i|to5^-r§«^^^ffi-r^c: 

[ 0 0 4 6 ] 

iicD^it£07^i^m^^i-e«. sij®Sffi2 3[ciEcD$ij^iii±+v>&epipf€)i:. ^^-f* 
S2 it^ti$iJ^3|)m@2 3^c>(^j^:;-r^gMitlcm?e^m«-r^d<f->->-\';b?1^^ (^^il) 

2 4;?)^jf$fiSc^n^o OS!?. ^®^g2 1 \zif.^y ^ z A niw^WLt ^ ^ o \z%rm 

P 2 4 CD 3fi ^ ^ $ tl re a ^ e CD - SMi 7^ y ;V P 2 4 M @ ^ n T 4"° 7^ V 

;i/ # ^' 2 4 ^ ^ ^ n . (Dm'T-- e it^m^m 2 i cd ?^ gi5 -e ^ j; d m m -r ^ o 40 

S fc. 4? 7^ > ;V # ^ 2 4 ill n fc ^ m T? ^ fig ^ n fc a ^ e t ^ 2» ji 2 1 CO g|5 T? 
CD S «g J: ti M f § o 
[ 0 0 4 7 ] 

-r > •¥ ;i/ » F 2 A %\\'mnm^ ^ m \^ tz %\\mmm 2 3 iznm-r ^^^\cmi^^ ti^ 

A^C. M?3iiaiEE^EPAp-ri.SiJ^«®2 3cD#Ii!(^^{b^-ti:^c:i:{CcfcoT. #3i^^2 1 
(D ^^m\zY^ -D fc :!fs 7- y iy ^ )\^ 2 4 CD ffi ^ ( W l/> ^ ^ i: . ^ 5t M ^' V> T ffl T- ^ 

$ij^«ii2 3 (omm.'^^it^ ^ ^ ^ }i{tmi§.%^\'mu I 2}c^3tt-g>i^;ScDiiiii^Mi$^-r§o 
fci:^jf. 03 (a) (D X iz 3 m (D mmnm 2 3 \zM'^ms. ^ v ^ ^li^-t ^ h . m 

3 ( b ) ®" J; ^ 1 {@ CO $ij « ^ 2 3 {{jij « i± + V en ijp -r -?> ^ ^ « . 50 
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> ^ ;mw 2 4 (D^mti^i^^ . ms (b) o:)^mici:tmi.rmyemicMLrmm 

iz. mytu 1 1 ^ummmmB^i i 2 it^^mwm 2 1 tmmm 2 2 tmmmm 2 3 tic j: 
^ mf&-^ tix ^ tm ^ ^ o ^^y- y iy ^ 2 4 it^mMiz ^ ^i^-^ tifcnm^un 

[ 0 0 4 8 ] 

t°r-:y>'^;in'p2 4 ^mm^m 0 mtizit^ f t c c d t mm<Di^m^mm 
mta^^i^t '-y<Dmmmi£^mmnm2 3 iz mtur ^ c t r r- y ly ^' j]y 2 4 \c 10 

t , m # « 4 ^ L 7j< ¥ $5 §1? T h % ^ ti . ^^mwmm.izmf^f tcm^-Ltjii^mm 

- y ^ -r § c i: ^c J: D . ^ ^ SM l cT^ O ^ jg ^ ^ij ^ "T ^ i: t . ^ M M J; 
[ 0 0 4 9 ] 

m 0 m ^ ^ ^ t ^ 0 my^^\i I i (d m m ^ m iS: 2 iz m 0 m ^ ^ <d v ^ -d r . ^yt^m 
AO. Ai. A2. A 3 (D -f n ic M li:^ r ^ ^ m yt^^ I I x ^ 1^ L ^ 1 1 ^ ^ 20 
mmizcD^mmiM t L inm^^f^r ^mm^±^ < I.) . (d m m r- & ^ un m m iz it 
i&mmizt mmmizt ^^^mm tis^mmizr ^unmm tit. ^ytm 2 ^mmr ^ 
mmm^izmm-^-^trmm-^ n^o ^mm^commmmizM-^ x iy ^vn^ 
2 4 iznM^mmi^rcmizmmmni^ I 4 ^mlx ^^mm^i' i (Dn^izmm^m. 0 
^ V izLXb^^o ^mmw(Dm^mmizR-oxmu^mmvxi^^(Dits ^mm^(o \ m 
mp^xitm%m> \ 1 f ij ffi nj ^ ^ ^ ^ ^ -r § ^ ^ < ( fc i: ^ «\ ^mm^<Dmm. 

2 OMH z i:-rnt^'5 0 n s (D A6^(D 1 J^^T) . ^^^n^«^*^■^>?5;V>7b^5,T:-fe§ 

fc^iznmr ^nm-) tm^^mm (.n^f^'?^^ ^xsfti^\^m'?- \ (D^uxn±t ^ ^ -y 

V y XKlt^mt ^nm) t<^)t^-^^<.h:^<lhi:f^X^. S Nj:b*M#e.n^o 30 

[ 0 0 5 0 ] 

h^^x. ^mm^mmxit. 2mcomft^^\ \ ^m^^^^z.hiz^y). ^mmn<D\mm 
\Hx^Kftm k 0 . Ai. A 2. k 3 izniz^t ^nm^ 2mm^'D^fi^t ^miii^nmx. 
Tv^^o o^D. mm.y5\^izmmt ^ 2 m(omft%i \ itj;o?^©#{]i^^^b. 
{iLi:^i> 2^co^7t0[5 1 1 t,-^ ^ m ^ n ^ mm i^mm\i^ (D i i®^^^(D®^{ii^#?>fc46(c 

ffiU-, M^#{iti:^S2{@cD^^gM 1T-^^)^«A0. A2lc5k>tJfS-r?.«M^^^-r^ 

^P^fc. ^^^«Ai. A3^i:WJft^■r§«^^^^^■r§^P^i:=gr^^^Tv^§o ^e>ic. ^ 

^T^jiAo. k 2 iznmr ^nm^^^r ^mm\z'D\.^xit. mn^MLtr^^ 2mo:>m^ 

gM 1 o-;^;6"!g7^7^aA0tc^fc::^^l|#^^fi5c-r§^P^i:'ft&^*'«g7t7t«A Qlzj^m 

^mm-^^m.^ ^mf^ h (D 2mm\z^n . ^^ftm k \ . A3tc>^tjs-r^«#^^^-r 40 

# ^ ^ ^ f § ^ P^ t {1^ 7? § « A 1 -r ^ M # ^ ^ ^ t- ^ ^ 2 ^ P^ ^Mt 

Tw^^o^-r^tc, 4S^p^-et-^T©S7tgMi*'«^n^'n^7^7^«Ao. ai, a2. 
A 3 \znmt ^nm^^ftir ^ c tizt^.^, 

[ 0 0 5 1 ] 

\ij.Tizmv^^m\-^mizmmt ^ o in 3 ^ u /c -e « . \ m(Dmft^ \ \ iz-^x^^x 5 m 
(Dmmmm 2 3 ^m^i^ fc \^ X ^ . ^ m 0^ 2 m (d %\\'mmm z 3 it . \ \ x 
cm^e) ■^^j^x.x ^mizm^-t ^ mftu \ i izmmifm.m-f ^<D-^m±-t ^tc 
ibcomm-^mj^-^ ^^(dx^-dx . 2m(Dm%u \ \ ^'mnw\-iLht ^m^izit^mr ^ 
^ >^ gi5 1 \ <D :!f^ y iy ^ n'^ 2 4 (D iz It . y.^'f nircomftu \ \ x^mts^mj^-^ 50 
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;^)^ ?> s ^ ^ ^ ^ 1 I 3 mr -D (Dumnm 2 3 ^mifi ^ fcif r- ^ 0 ^ c t rj: :^ , c<d 
m^ic^-ox . ^TtSM I CO \ mmtc <D ^mmmti^^h-^ < ^ 2m<D^yt^\^ i i 

[ 0 0 5 2 ] 

n CIS it. m 5 iz^r ^ iz. ^mwmi^L trj: ^ 2 m<Dm^n\i I \ \c^n^nm.ifrc 3 m 
■f-DCDmmmm 2 3 ^K^^t ^ fcisbiz^unnm 2 3 iz c 1 ) ~ ( e ) (Dm^^i^-r . ( 
1) ~ (6) (Dm^^i^^Lrcm'mmm2 3 ^ 2 m(Dmyt^^ \ in. gggmift-b^ 

iz ^ i^f ^ I m m K M ft^r ^ . ^ ^ . \ mm-f-Dcomye^^^ 1 1 ^c ^ ft t . ^ n n ^ 

[ 0 0 5 3 ] 10 

05 (a) (b) i,t^ti^nummm2 3 KMvxMm^mB\i3 i3^<bm^j:^wta/'i^- 
X mmmB + V ^ B[] m L fz Vim (^^m^&m.icmifrcmml.rJ:\,^mmmmtmmmm2 
3 t (D m ic mmmj± + V ^ m tu L fc'^m) ^ ^ l t *5 d ^ y ly ^ 2 4 (Dm-^t,^ 
^ J: r> ic. m 5 (a) X It I mm t ^j: ^ 2 m ^.^^^ I i (d 0 -^wmmm en ~ 
(3) icjE<Dmmmi± + V ^ mtu-r ^ 1 1 . (ommmm (4) ~ (6) (d o -^(d 
fp^(Dmmmm c 5 ) ie o ® « je + v ^ en l t v> § o ^ ms c b ) t 310 ®] ^ 

^ (1) ~ (3) <D d (O'^^commmm (2) lCiEtOSfJ®)«iE+V>g:En3!ja-r^i:<i:€>lc 

. m<D (Dmmmm (4) ~ ce) izjEcDm^^mm + v^wtuLxi^^^. -d^ k> . i mm^ 
mi&r ^ 2 CD !K 5t 1 1 En An f s SiJ « + V «D m *n /-^ - V ^ 3:5 s A n gi X. T v> 
?> o 2 CD ^ ^ gi5 1 1 iz wmr ^ Mmmf± + V CO wtu ^ ~ y ^ xnm X ^ 1^ ^ ^ > -^7' it 20 

s ^ ft fu CD (fu^fS *M 8 0 iSM^^ ) ^ ^ y ^'icrj: ^ , ^ fe- ^ ^ ^ 7^ 

1 1 ^ it 3 f® M ® « ffi 2 3 fC|5l ^ fjiij ® « BE + V En b T § m ii^ . 
St^SM ltC^ttfwf?'i^g|5cDlf@(D$iJ^««i2 3 (-0*0^ SiJ®m=^ (2) (5) ) lC(D 

^ *j ^ m H + V ^ EH An L . m CO mm mm 2 3 it o y [cu-DVim t-r ^ o 

[ 0 0 5 4 ] 

/ct^«\ 1 mm^mi^t ^ 2 mcDmyt§\i 1 1 ^::*3v^T^^^MA 0. a 2 icnmr ^ 
mm^i^Mic^i^T ^m-^it. m 2 ^ iz. -7^0^^ bp 1 i-r-^T^TtMAoic^ist- 

§1l^^^5fe^-ri>fc46{::3{®cDf!iiJffl]m@ (l) ~ (3) fc^iJ^Si±+v^En*nLTV^i,^ 
^^P^TwtC. fiST^O^^gp 1 1 T^a^T^T^a A 2 te:^J5S-r§«#^«it-r §fc46tc 1 f@ 

cDumnm (5) jco^^^ij-^mff+v^EPAo-r^o iHj^tcLr. i-r-s^ so 

)\i«A2t;:^ji£;-r^«^^^^^-r?)/c46te3#tD*ij^iiJis (4) ~ (6) izmmnB+ V 
^wtaLxi^^^ytmr^^T wizit. fte^^cD^^gM i-eii^7t7^aAotz:3i^tji£;-r^s#^ 
urn T ^ fc ib iz I m CD u m n m ( 2 ) o ^ ^ij « e + v ^ ep -r ^ o s fc. ^ ^ a a 
0 . A 2 izic4ii;T ^m^^^f^r ^^ytmmT w i;j.ncDunmr<^xitummm ( 2 ) (5 
) iz<D^mmmi± + y ^WM-r ^ o m 2 (b) Cc) tc^^^sAo. a 2 K^jits-r 
^^mm^ ^'mcD^mmnm (i) ~ (6) izummi± + v comnucD ^ ^ y ^^-r o 
mizis\.^xmm§\^t>^mmmEE+.\/ ^miioLx ^vim^^L. ^m^f^ffpimnm (i) ~ 

(6) izmEE^mfjQLX \.^rj:\,-.:^m^mLX ^ o 
[ 0 0 5 5 ] 

1 s-^^^M^-r?. 2f@cDi^^gi5 1 1 iz ^h^x ^^^m A 1 . a 3 izMit-r ^mm^^m. 4o 
t-^it^tisiif-e^-^T, ^^^«Ao. A 2 izMit^t ^mn^^j^-t ^m-^ titm'Mm 
m2 3 izmmmEE + y ^wtnr ^ ^ ^ y ^tiK ^mm ^ cd itim iz ^ x s o ;S ^ ^ ^ ^ 
ti^ mmr ^riif x $> ^ o 

[ 0 0 5 6 ] 

^^^«Ao. A2^i:^js^i,m^^^^^-r§Mgrat.^^^SAi. A 3izn jit^r^ 
mm^^f^r^mmtit. t t^izmmm^co i mm^i;i± (m^ l < itmmmm^) com 
r^x^<o . ^ (D mm ^ mmmm t Lxm^^m^ mms\^ I 3 izmm-r ttc. ^mmm 
miz:^<Dmmmm^ X cDmcDmm^miamr^ t i^xmmmmD a ^mmmmD bicm^^ ' 

[ 0 0 5 7 ] 50 
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T'zy zy 2 4 mmmt ^ 1 1 hic^^^m A 2 icMmr ^m^^mmnm (4) ~ 

(6) ic^jt-r ^^^f-yiy ^ 2 4 izmm-r ^^m t . ^ytytm k 2 icMnt^-r 
^mmmm (1) ~ o) izm unr ^ ^^f- y ^' ^i^^'r 2 4 iz mmr ^ 1 1 ^ic^ytytm 
A 0 izMitt ^ mm^^r^nm ( 4 ) ~ c e ) t ^ jts -r § 4^ 7" > ^i^ # p 2 4 s « -r 

^t'^ftlt. ^^>teSAit^:>Pti^;-r^i|^^^iJtasm@ (1) ~ (3) izMUL^-r ^ yf^r- y 

2 4 izmm-r ^ 1 1 ^K^ytytm A 3 KMiiL^i- ^nm^Mmnm (4) ~ (6) iz 
n jiL^-r ^ t° 7- y iy ^ nw 2 4 izmm-r ^mm t . ^ytftm a 3 izMat^T ^mm^^snmm 
mil) ~ (3) izMii^-r ^ ^^7- y iy jinr 2 4 izmmr ^ 1 1 t>iz^ytytm A I izM 
jtT ^nm^mmmm ( 4 > ~ c e ) ^ -r § 7^ > ^ ;w # f 2 4 t::^«-r^t»cMi: 
o 4 j1 ^ Ri c o T t/> ^ o -Dm ^ . mmm^^^ 3 f3^mmm'm^f> I 3 com mm 

m mm 2 3 iz m i]u -r ^ m j± ^ M -r^^tiz^-DX. ^^mmm t\z^ 
wmm^\i I 3 i^f^T- y ^ jv^-R 2 4 ) iz^ ti^'tiMm-r ^m^^^^ytytm A 0 . a i 
. A 2. A 3 izMit-r ^m^f}^ ^m^r ^ o iKDmi'f^m^mT c mz^^x . 4mm(o 
^^mr^ T w (D^^ytm A 0 . ai. a2, a 3 izmiz-^t ^mm^ytiatsm^j^ i <Dn^\z 
mmm^ t Lxm^:) ^ tti^x^ mLtcmmmmtmrn^^^^ 4 iz^sh^rum 

m f (omwiz m\^^ ^ ti. mmmj^z^mmizMit^^ ^mmyj\^iz^^'r o h mxco 

^m^^ib ^ C tt'^'^mizrj: , 
[ 0 0 5 8 ] 

±jii^ <D m X 3 m (D Mmnm 2 3 c ( 1 ) ~ ( 3 ) mrci± c 4 > ~ ( e ) ) {zmmizw 
nut ^ ^]'^ns. t . I m(D?^\\mnm 2 3 ( c 2 ) mtci^t c 5 ) ) \z(D^miju-r ^^'^ns. 
t^mL< L X ^ t)-^ ^ . 7- y ly ^ )m p 2 4 (Dmrna^itT ^ ^(Do^^T-y-y 
p2 4(D^^fii^L<^oTv>5o zcom^. mmmz^wta\^x\^^rj:\,>mmnm2 3 ( 
( 1 ) ( 3 ) mtcit ( 4 ) ( 6 ) ) iz^i^^x ^}^-^ ntcnmii. mmmcommx^r-yiy 
^ 2 4 izmnji^ts o -^^D. i^mf^zr^3m<Dwmnm23(D^'^(D\ 
miz (D ^mmni£ + V ^wMr ^ n t iz X X nmmms^ I 3 i^LT^tgbrv^^^^i: 
. 3 m(Dmmmm 2 3 (D-r^xizmmmz+v ^mmhx\^^^mmiio:)myoK\simm(Dm 

(Dmm^'^^riii.tJo mi^^«itbTV^;s.-J?-r>'v'^;l/^tp2 4le:??Sn3il:fJi^^ 

t)"^ It^m ^ ^ (D X $> ^ ti-' ^ . if -< i- ^ -y U y ^ i&y -ii: ^ M m iz is: ^ o 
[ 0 0 5 9 ] 

^c-e. ia6<75cfc9ic, mn^iiL t ^ ^ 2 m(Dmyt^^ I i iz m if rc ^ 3 m (d m m mm ( 
1 ) ~ ( 3 ) s fc ( 4 ) ~ ( 6 ) \zmmizwta-t ^Mmmii^K i m(Dmmmm ( 2 ) 
^/cti (5) iz (D ^wfju-r ^m'mmj± ^ ^ t.m < -^j: ^ ^ o izm^L . i^mmo :r^7' y y ^ 

jvnw 2 4^/J^ffi^WcDJ^^x>v'^';^^^2 4i:Dfeilii<^^•rs^^)/b'5||^Lv^o ccDcfcd 
tc. ^iiLT^^Sf e ) ^^^LTV^i. jH7^>v'i';V?fp 2 4 ^t\.Xmm<DU 

m ^ n ^ X ^ 7- y -y ^ nw 2 4^K>^m<-t^ii}nz^*)^ mmmm^wiiaLxi^^ 
rji\,^mmnm (i) (3) mtdt (4) ce) izmj^^t ^^itLx^\^rcmmii. m\^^is:o 
<D y iy jvnw 2 4 izmrij^^->pt < ^j: ^ o o^fp. sij'iaiii@2 3tc — ^©sijtsiSjE 
+ V ^ w r ^ m ^ iz ttmr ^ t . mm ^ r ^ f- y ^' ^i^ 2 4 izm.tij^tsm=^ 

[ 0 0 6 0 ] 

^^Mg|5l3^^:M«bTV^5*^?>. mft^ l l X <D ^yt^tMt)^ ^ < rj: ti l^ ^mmm^^" I if^M 

^sf ^ itt g[5 1 3 *3 r la 5fp ^ s rt '14 *^ s o ^ ci -e . :^mmmmx iimmmm^mm 2 
mmmif. nmmm^ i 3 tim^Lrjii>:miiimm^mtRr ^ ^ t iz j: x . sft^^gM 
X mm ^ ^ M i!b ^ c t ^ m iz L X ^ , xii. IS. o (D^mmm^ M^mm 
m tvfu. m^-iSi ^ (D^mmm^m^mmm t^So ^ ^ . n ^ x ^i mm ^ m ^ iz r ^ tc 
ibizif^mmrs^ 2mm(D^mi'irx\^^^i)K (om^£^ 3 mmiii.±(D^iiimm^m^T ^ 
c t ^-^mx^^o 

[ 0 0 6 1 ] 
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^um^ 4 a . 4 h ti^^mif ^ o ^ tc. mnmun^^ 4 a , 4 h izun-^ tircmm(Dm 
^m^wmLx — y3(Dmmun'^^4 a. 4 h izun-^ tir ^n^^miR-r ^mm^ 4 c 
7b^i5tt5.n^o mh^m^ ^ t. MiR^^ 4 c limmmmm tmmiamm t (D-y^cDmmmra 
^m^t ^ c tizrj::^ , mmmn^\^ 4 nt. miR^^ 4 c v mtR n rc ^ m x m» 
4 d K^\.^xmm d^iKD^um^mwT ^ o miRU 4 c xit. mm un 4 a ic uws n rc 
n^<Dmmm^%M^(D$^mmmt]:tmLm^mt,^m^mm^mxx\.^rj:\,^m^izit. 
mmrsicMit^r ^n^uw^ 4 a^^mmr */c. M^mmmicMit-r ^nmunm 4 10 

un^^ 4 h ^miRT ^ o tcfcL. mmun^^ 4 h ^zum^ nrcMMcommmi^mmmm^ 
MxTu^s^-&^^:^i. MiRB^ 4 c It mi^t ^ mm ^ ^ mn mm^^ 4 e ^miRr 
^ s mmiiMM^ 4 ic^i^^x yt^mm'?- i xti ti rem mm ^ ^ t -r u - v-^ iy ^ ji. 

t ^ ^ev ^m^um^^i 4 a. 4 b thxmif. mmm 4 c x it ?i ^ v k mm n rc 
^ ^lyy" - ^mmr ^mm^mm Lx ^ ^\.^. 

[ 0 0 6 2 ] 

^^MBB.(DnM.X^ ^mi'^itm 7 CD o icrj: :^ , ^ -f ^ S'J 1h] g|5 3 T a ^ 1=^ ttS ^ ? 

I ictsi^f ^^ti^mrs^mmiamrs s I t Lx ^ytytm k 0 . 2 izmmt ^mm^mmmm 20 

c (DM^ ^mmmm R I izm^ta Lx mmun^^ 4 a izmn s ^ o 
. mmmrs^mmmmm s 2 n Lx ^yeytm A 0 . a 2 icm^r ^mm^mmmmuicm 
ig$-&. ^ (DM^^m mmm R 2 \zmy^ mi. xmmun^ 4 b Kum-^ ^ o <i(d ^ o ic 
. ^^mmm s 1 ii^i^mK^p^s 2 tmmmmR 1. r 2 \ moi^^mmrsp 1 i:LT 
^^T^MAo. A2tcffl^-r§«^>&=&m?^isj#§Ma, 4 b \z ^ ti ti un ^ ^ o m 
micLx . mmmmm s 3 ^^si^mM/^p^s 3 tmmmrsiR 3. r 4 1 HiDf^^^p^p 

2i:LT^7t^SAi. A3^i:tg^^t-§^1^^#«^{«^#gMa. 4 b [c^n^'tiunt 

^ ^ o ^ ^ L X 2 13] (D i"? mm m p 1 . p 2 xmmum^\i 4 a , 4 b izit 4 mm<D^ytytm 
AO. Ai. A 2. A 3 iz M ^ mm urn n ^ ^ . mnm 4 d xcDmm(Dmmt)'^ 

mm s 2 , s 4 tmmmmR I . r 2 . rs. r 4 t cd ~ m:^^ ^ n n y u — a k m -r 

^ tiK mMmmiz^i^r itm^mmm s 1 . s 3 ^ tcit mm m m m s 2 . s 4 tmrnmrs 

Rl. R2. R3. R 4 tCO^W. -D^ K) 2 \B\(Di'?mmm P I . P2-eiIljffi7bMi?)n^ 

i^i^mmmxit 2 moDi'^mmm p 1 , p 2 1 7 u - a ^ ^ l . gi h it ^c o r 3 
0 7 u - A ^ # CD ® ^ # fc i6 1^: a . 1 m CD ^ ^ p 1 . p 2 ^ 6 0 5> © 1 # J: 0 5S 
i^^F^i:-ri.o '5:*3. Mi^tii«^p^si\ s3iR)±{i[R^B#p^-ea&Ds 1^ fcm^mmm s 2 ^ 
s 4 m± i,i mm miztj: p,ic^ mmmmR I . r2. rs. R4ii]±feii)^^ti:^§ 

[ 0 0 6 3 ] 

mm^^iib ^ 4 mm(D^yt^m A 0 . ai. a 2. A3tc>(^)^;^;|,m^f^[:o 40 

v^Tgi^ttsmp^si, S3tmmmmms2, s 4 t (d^^x conM^^mMUi^m 4 a , 
4 b izun^ tifc'^k. fc ^ o \cmtR^^ 4 c K^h-x mmunu 4 a [cun-^ nrcm 
m<Do-^'mmm^^mxx^^t,cD^^mmmtktm-r^. mmum^]^ 4 a icun-^ txtcm 
^(D ^ -^(Dmz^nmm am 2 {zmLfcmxit^ytftm a i izMl!i:^■r ^nmmti^m:kicrj: 
) if mmm m X ^ n li ^ s n t\:<Di^^ i^^mmm^^ m^^^x mm^mib ^ n t fi^x ^ . 

[ 0 0 6 4 ] 

sfc. mmun^ 4 a izuw ntc 4 mm(D mm (D o t> (D I mmx mm mi^'^mna mm 
^m^x\^^^m^it. mmun^ 4 b izun-^ nx ^mm (d ^ m^^x ^ ^ ^ (D^mm 
mmtitmr^o m^i.x\.^^i^mmmxitmmumm 4 b icunt rifcmmmi^mmm so 
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c mz^i^^x ^ mmmm tmmm t (Ditm-iimmmi^n^^^. mmun§\^ 4 a . 4 h (oi^r 
n t>^ rifcMM ^ m r m^(DT^n ti'^'^ n^rj:mm ic X it . ^mmm<Dmm^:^ 

[ 0 0 6 5 ] 

m^m^x ^ r^i^mm) commm^. ixmx ^ com icm^^^ ^ ^ t ^mf^-r ^ o ix 

. '^mm m iz X ^ tc mmmff & mi . ^<Dm^mxixmt ^ c tifx ^ . 

xitm.U(DmMmiz'^mvM^<Dmmmti^^it-r ^ . mmfst)'^mj&LrcM^mxixmL 
X i.mmo&^mmti^m^ri^i^^i}^^. j&^mxmmm^ixmt ^m^\zit. ^m^mic 

ixm^ ^mmm t L X It . mmmm(Dmmm<D^^i^m^ m^^x ^ . -r^t)-^. #^cd 
mmiz-Dh^x s&m^>^}^ ^ ^ t io'^x ^ rjn^m^x . mmcDmrn^z-Di^^x itrnmii^'m ^ n 
X ^ ^ 1 ^ . m.m m ^ ti X ^ m m (D m m (D m m m 0) w- m X m m m ^ ix m 20 
t-n tf. mmcommm t (omii^mi^iciK^ ^^mnm-h'^^^'^'r . mm-\± <d ^ ^ sum m ^ ix 
m ftz m ^ c t ff'^ miz ^j: ^ o mmm^ixmr ^m^ic, mi&m tm^mt^mmt^m 
^miiLxmn-r ^ ^ ^ iz vx j:^^o 

[ 0 0 6 6 ] 

±x^Lrcmifxit. ^mm(Ds&m^>^i!b^rcibizmizT ^ 4mm<D^^ytm A 0 . ai 
. A 2. A 3 icMit^-r ^n^ti^-r ^xm^nmm^m^rj:\^- 1 ^ ic Lio-^^m^mid ^ ^ tti^ 
-e ^ ^ t/^ . rct^^tm^tiimmsl^zfsl^xm^tl^^yty^mAo. a z izM j&t ^ 
CO mm m mm m m X & -D X ^ . mmmmrs s 3 izis^^xmibti^^ytftmA 1 
, A 3 iz^ftr ^nm<onmmt)^mmmm^mx.x\,^ t ^ izi,t. mmtamFs s 2 . S4 
izi3i^xm^n^mm^m\^^rj:iftiit^m^^if>^^tti^x^rj:\,^, c mz. myt^ i 1 30 
x^^T ^mmt'^m^^^iSi E iy 3 y h y xco^w^i}^:^:^ < rj: ^ ^ mmmmm s 2 . s 
4 iz :fs X n ^ n ^ ^ m X mm^ ^ t . s^^tts^^s i. s3ic*3i/>T^#?.n 

[ 0 0 6 7 ] 

-73. gl^tb^F^Sl. S 3 tm-^mmm S 2 . S4^:£DJ:[:^«-^T^§;^)^e.. 2 m 

^om^ cD-s^mmr^ s 1 . s 3 h ^^fctja^p^ s 2 . s 4 tcD-y^xm^ntc^ftftm a 
0. Ai. A 2. A 3 {znit-^r ^mmm^\^y5(Dn.mm\zmiEt h-h'^-^mx^^h. n. 
fc^tf. alv^co^^ \z. s^m^p^s \<r>n^mis^mnmmu-rx^'o. mi^mmm s 3 
commmt'^nmmmui.x^^ h^iiz^ ^^^«ai. a 3 \zi:^]z-r ^mmmi^fm^mm 

s 4 1,^ ^ m tc CD ^ m ^ ^ cr> CO . ^yf^m A Q ^ a 2 \zn^z^t ^nmmf>t^^mmm 40 
s \ ■h^ibnfc^cD-^m\^^. nmcommm^^^mmm s \ tm^\i^mf^ s 4 tco^-^ cDtt 
m \z X -D X miEr ^ CD X ^ ^ . mmcDitm hmmm<Dit^ t com^^t^ ibt>-^\:.^mm\z ti 
oT^i^Tfett^'cki/^o ^ com^-^mm-f ^ ^ t\z ^ <o . ft^^kmrn^f- \ comm-^m ±r ^ 
^iif3^x^^<Diti>-^^/v(D<it. mmmmm s 1. s 3 ^z m ^ n rz mm m ^ m ^ <i t 
;!)^' T ^ ^ w 'It IS < ^ I? s >^ 3 h y X <D ^ ^ ^ @ ^ c i: js: ;s „ 

[ 0 0 6 8 ] 

<h^5T. ^TtT^aAo. Ai. a2. a 3 iz {t ytm 2 lb m n fc yt (d is: n 

?iscD^3t7t«Ao. Ai. A 2. A 3 (D^i^mit. ^ytm 2 t)-' iE>mM'S riMmm o b X ^ 
mttiTc^mytcom^^tnytf^^tcD^mizm'^T^o \.rcti^-^x. m ^ ^ ^ ^^: *3 50 
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r . m^zrj: ^ 4 mmo:>§:ytytm A 0 . ai\ a 2. a 3 km it^r ^ mm cow-i^ cd mum ^ 

[ 0 0 6 9 ] 

fe^mi^fc. 4 mm^D^ytytm A 0 . ai. a 2. a 3 iznii^t ^mum^^i^r ^ 
(Dxi^ifji < . ^TifiTtfiAo. Ai. A 2. A 3 tr ^m'M.<Dmm^ mi^r ^ytytm 
AO. Ai. A2. A 3 K liL. i:^ fcttmm^n m L . iKDj-t^m^^mmm t ttmt ^ n t 

J;: 0 s m^mmm s I ^ s 3 t m^mmm s 2 . s 4 t (d a: ib (Dm^m^umr ^ t)^ 
^mmLx ^ j:\,^o tc t ^if. ^^ytmti^'prj:\,^ t ^ izmmmmm s I . sscdmum^ 10 
mmL. ^^ytmti^0'\.^ t ^ izmmmmm s 2.. s 4 commm^mm-r ^ ^ r> iz, mm^ 

[ 0 0 7 0 ] 

±'^Lrcx d iz^ 4 mm<D^y6ytm A 0 . ai. a2. a 3 iz m it^-r ^ mm m (d m m 

mit (D fp 1 o ^ t ti^ X ^ ^ cm 2 izisif ^mmtKDfp^^mizm^} » g ^ ^ « a 0 . 
Ai. A 2. A 3 iz^\,-x . ^mmB li^mm^(DmmmmmxlimitvrJ:\,^ t ^rsr n 
tt^xt. ^ fc^y^ytm A 0 ^ Ai. A2. A 3 It ^ m B ^ ^ ju> t L X M <D m m 
xmit-r ^ i:-^ ^ . ^yt^mii^i^m B t^mf^^ A c (t) t (Dtamm t Lxmr c t^^^ 
-e#§o o^D. mm t iz:iQif ^^ftftm A (t) A (t) = Ac (t) + B nm-r 20 

C t^X^ ^Pfg^^Ao • s i n (o) t) t KMytcomm^ A = k - A o (k 

itm^m) t mmmmzMt ^ Kmyt(D^tLmm^ f tr tiif . ac ct) (^a • s i 

n Cay t - rp) X mT C t i)^ X ^ . C>^t). ^^^fiA (t) = B + A- s i n (cot 
[ 0 0 7 1 ] 

^ytytm(Dm.T^fM^ B it^miE^<Dmm(D^i^mm(Dmr^xit^itLrj:\,^ t ^rj: i^x J: 

T ^ c tfi^x ^ ^ o iKDm^^ii^'T^ B ^m^(Dmm t ttmr ^ z. t iz J: X . mmmmm 
SI. s 3 tm^mmrs s 2 . s 4 t comiRf^^-^mx^ k> . ^ rcmnmm^n ^ f3-^i}-(D 
mm^psmizr£;to mmi^^ b it^ytytm(D^i^mx$>:i>ib'^ ytmmm^ i (D^m^m 30 
±T ^ t Lxm^x^ ^ o ^fc. mmj^^Bit. ^mm^(Dmm^mm(Dmmx^ib 
^ c t ti^x ^ ^ ^ . ^MMun^^ 4 a , 4 h iz mm =^ un ^ m iz ib ^ n t X t 

rnxMiRLfc^-^ (D^tamm^mi^^ X o izttiii. \ isicDi'pmmm p \ ^ P2tc;!ov^T 
<^a3«^r^ti^m«9^i;^i[H]T^^tt^/cnt-ej;<^^o ^ (Dmi^^nmr ^ n t \z 

^»-r i. ^^!t^!i o b ^iiigj; L < ;i, o 

[ 0 0 7 2 ] 

±'^(Dmxii. ^^ytm(Dmm.mi&B^zm^Lxi^^if^ ^W}m.^(Dmm a ^ mi^x m 
m^m^'<7 o -h-^f^^^^mm Lx ^1^0 ^mf^^'T^com^-^ a it. ^ytytmA 0 . ai. a2 4o 

. A 3 (om^ m\^^ ^ !i t [z ^ <D :k^x >R ^ ^ c 1 1}^ X ^ . 

(1/2) • {(A0-A2) 2 + (A1-A3) M '-^^ 

oso. ±icELfcj:5tc. ^^7t«Ao. Ai. A2. A 3 (ommm^ m\^^ ^ t . A 0 = 

-A-sin (?ft)+B, Al=A-cos (^)+B. A2=A-sin (^)+B. 

A3--A - cos if) + B C tti^X ^ . (A0-A2) ^ = 4 A^ • s in^ 

(if). (Al-A3)'=4A'-cos' (?&)-efe-pT. (A0-A2)'+(A 
1-A3)^=4A2 {sin^ (?*)+cos^ (?i')}=4A^-eS§;b^^.iii!igA 

^ ±^ X ^ ^ C t X ^ ^ ^ rjits. ilrJilJ55c53-BCi. fcil^tf. (A0 + A1+A2 + A 
3)/'4. (A0 + A2)/2. (Al+A3)/2OV>-rn7b^c0?^^tCj;D5)<46§Ci: 

$ § o ^ . ^Mm^(Dmmmmm(Dmmiz^i,f ^^ytyemitmmmid- B izttmr ^ so 
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[ 0 0 7 3 ] 

mm A f3^:k^ i^is: ^mytfjZ^co^mfi^±'^ ^ ^ ^ . mm a ^ mm (o m m t 

mL. mm Afo^mmi^j^yr^h ^ t ^ icumnmm^n o o o s d . mm a t,^mmi;iT 

mh^rmtamrs^mtRr^^ t i>x^^ ^ o mm a it ^ ^ fs.^ (d m m n tc r h yt f^^j^ 
M 'It ^ ^ A. T- ^ p, . 9\-yt^^t,^^mr-^^m^^mh^r ityemmm^ 1 ti^ 

[ 0 0 7 4 ] 

mm A tm^fj^i^ B t ^m^r mi^ ^ ^ t i^osmi:^ ^ . osd. ^ytftm a o . a i 
. A 2. A3^^:•^v^T^g^sAi:(t?5^^^^^Bi:^ttt^lb> mm A ^ mm B -r: w^n L fc m 
^mm t i:tm-rnii . ^ytftm a o . a i . a 2. a 3 cd m ic ^ t ^ ^ m (d m 

f^6^com'^t}^'p'rj:iftii^mmcow\mmmti'^i&~f'r^. m\^^m^^t. mm A^mmi^^B 
\^ fc m mm (D m mm m m ^ -r ^ o ^ c (d mt^^ mm (d m m hit ic ^j: ^ t ^ 

L X h <D m mm & 0 ^ it < ^j: ^ ^ o t ^ icii . mm a ^ mm f^i& b x m 20 
n \^ fc m ^ m m t ttn L . mm&.±(D t ^ icitm\^^^mmm^ m^^ . mm\;j.T <d 1 1 m it 
M^^1^tB^M^fflv^§J;^c•rn^^J:v^„ fete I.. iKDmi&^mmt^m^ic. yt^mm 
I (D (D m m ^ UM-r ^ !i t it X ^ f}^ lb . mm^^ b ^mm-r ^ c t iz , yt 
ittti^^ 1 (Dmm<Dmm^^^\^'t ^ . 

[ 0 0 7 5 ] 

^*3. ±^^\.rcmmmm^iy^o:>mjiimxit. ^ytytm a 0 . ai. a2. A3^^:^^L^ 

^ L T 1/^ § Tb'^ s ^ 1^ ^ ^ f § ffl 7b^' gt T fe n 4 O O ^ ^ ^ T w {± 9 0 ;^ J^:^ O 

M l: CD ^ Pi ^ ^ s c t rt 1? s § . fc /-£ L . Pi ^ ^ n aMu +1 M ^ ^ § ® 

ti:S^i.o ^fc. 4-:3<D^7t^r^Twco^^^«lcWji5L;fe«# («mtBt>) ^^^Pttl-r 30 

i^-e^n«\ '^p{s^^i/iimi^-e4®5^o^mm;'7^isjom-r^<tt>i£sM-e(*55:i/^o ^ 
5> t . ^myt'pmmytcD ^ o r^^^tiyto^mmtf^h ^ t ^ \zit. nytu z i^- ^ mm n ^ yt 
(D'{^^(D^^mM-& ^ ^yt^y ^ )\y ^ ^mytu \ \ (DmKw.m.-t ^ (Dtf^m^^ o . 
m Q ^ m X mm \^ tern f&mx it . ^ ^ i i: a -r o co $ij « 2 a ^ ^ j^t^ # it 

T § . $ij ^ « IS 2 3 % 4 fi JX ± IS -g. J: ^ U T t J; a t fc. ± CD «?1J T F T 
T CI T) 7^^. ^U-A'-rv^f-^'i'v - Y'yiyT.yr (F I T) 73iei:ls]^(DM^ 

[ 0 0 7 6 ] 40 
± b fcli ^ 1?iJ T- ti: . yt^mm^ 1 i/> T M la 77 fpl SB ?|J L fc ^ 2 {@ -r -3 O S 7^ g|5 1 

1 1 L . yt^i^m^ \ ts^ ibmyt^^ \ \ (onnmti-^ \ mm^mti^^mmKiis 

v^rts. m»¥^ui:^?.2f@(D^^gpi iti:4oi>T§^>t«Ao. A 2 Tdt^ytytm a 
1. Aatcffl^^-ri.«Mm;d*H#^tiSJ;atc^iJ^iiiSSgp3fc*5v^T^^^gpi i<d^^ 
^p^Tw;&$ij®LTv>?,o m\^^m^^ ^mmmzisi"^ ^mmo:>\tLmcmm\^xmm^ 
ntc 4 oco^^wp^ T w (D o (D 2 -Do^^ytmm t wcott^ajti^ — str^^m ltv^ 
§0 c (omjx^izn Lx . s a: 75- [S] SB L ^ 4 {@ -r o CD ^ 7t g[5 1 1 m ^ # is i: u . ^ 
ii{s^cD{]it@^c[wifi^Lr^^^nfc4ocDS^^p^TwcDmmm;'j;:3^'j:i» ma trji^^m 
ytB^ I I X m ^ n ^ d iz myt^v> I 1 (D^ytmmj w^mmr ^ c t ^-^mx^^o c<d 
m^icit. ^ytytm A 0 . ai. a2. a 3 ic^it^T ^ 4 -Dco^ytmmT w (Dmnrntj^ 50 
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1 ^(D^iiimm-em^m'r^ tt^r-^^o 

[ 0 0 7 7 ] 

. Ai. A2. A 3 izM ft^T ^ m^^ ^m.r ^ mftm I iA"s?*i6?5nTv>§A^c,, mwL 

[ 0 0 7 8 ] 

m (1) ~ (3) tc^js-r^53<-r>i/-v;vft^2 4 icmm-r ^ 1 1 ^ [z^ytytm A 2 icM 10 
jiL^t ^mm ^mmmm (4) ~ ce) k m iB-r ^ t° v- :y ;mw 2 4 ic mm-r ^ -^m t 

4^^:^«■r?.i:i:fe^^:^7t7^«A0^c^^J^::f-i,«?^;&M^^fS@ (4) ~ (6) izMft^^r ^ 

> iy ^vpfp 2 4 izmmt ^Vim t . ^ytftm a i izniz^-r ^mm^mmmm ci) 
~ (3) ^zMJi:^t^:^^v■yiy^'Jvn^2 4^cmm•r^ttt,^z^ytytmA3izMlt^r^m 
m^mmnm (4) ~ (e) tc^jS-r^iK-rve/i'/v^Fz 4ti:^5s-rs«ftgi:. ^^yt 
m A 3 izicjjtr ^mm^mMmm en ~ (3) izm it^r ^ f- > ^ ;v 2 4 izmm 
t ^ 1 1 iz^ytytm A \ izM it^r ^m^^pimmm (4) ~ ce) tc^jtst-^^-j^T^^s/ 
■v;v^p2 4tc#^i-r§^Mtco4t*^^^^tf^6^[c«D^^ntfcfci^o o^D. 
rsc^ t iz. ^mmmm^\^ I 3 iz^ti^' nrnmr ^ mm ^^^ytytMA 0 . ai. a2. a 20 

3 iz M it^r ^ mm m mm iz mtR-r ^ o n^omi'^^m^^ETntiz^-Dr^ 4 mm<D^ 
.ytmmj \N (D^ytytm A 0 . ai. a2. a 3 iz^jjt^r ^mm^ 4 m<Dmmi^(Dmiiimi'? 
xytmtim^ I (Dn^izmntatj t Lxmo mr z tf3^v^ tcnx.. ^i^mmmnm. 
^mmf^h(D^y5<Dm-m^nmun^ 4 a , 4 h \zu^-t ^m-^\z\t^ ^pr^ < sm<D 

M ^ CD ^ tB i?i ^ § o 

[ 0 0 7 9 ] 

^ (b\zn\^ <mm^ ^ . ^xTx^t. m^mmmtm^mmf^t(D--y3<D^\zm^\.xm 
mr Ltcif^-ox . ^mmmm tmrntamm t <D^i^ (Dmm^mmun^^ 4 a, 4 b iz 
unr ^m^izit^ (Dmmiz^t,-)- ^mtamrs tmmmm t <D-m^ . m^mmm tm 
^BiMm t 2 m(Dmmmm t (omizm^m ^ ^ 'ji:-^i3^ & ^ o 30 

[ 0 0 8 0 ] 

L*>bT. mm^i^^^ 4 X . m 8 (a) tc^-Tcfc^tc. i^mmp^si. S2. S3. 

S 4 t IfZMif fcMlMMm R I s R 2 s R3. R 4 [Z ^ l> X in ^ <D 2 -D (D m ^ ^ iiL^S 

i^mmLfc^ytmmT wizm^^r ^m^mtiti^ytmmm^ I fi-ib^^ ibti^. fu^@Mi& c 
tL<tisgfi) ^>^ib^mwizit. r^x (DiiLm(D^ytmp^T wiz:^Q'^T ^mmmijffiii^ 
mxh ^ii^ . ^mmm s 1 . s 2 . S3. s 4 cd 4 mi&(DmMiiit} ^ m^^x i^Lifsm ti> c 

tL<Ji]?gl||)cr)illW^tf9oEI^fljT?«. 4|l|0^m^P^Sl. S2. S3. S4fej; 
t>'MUi^P^Rl. R2. R3. R 4 (OmrSP I XMm<mO h^X(D^mt>^mihn^t,-^. 

mrs p 1 i<t mm CO 1 y ly — i^^A (Dm m^zm^^T ^ o 

[0081] 40 

±x!!Lfc^r^PMim. ^8 (b) iz^.-r ^ d iz. ^t^t^sao. Az^c^i^-r^mm 
mt]f)^m^ti^2\EicD^mmmsi. s 2 t . ^ytytm a \ . a 3 izm-^r ^m^mtit'^ 
m^n^2mcDmmmm S3, s 4 tti^^^ nx is 0 . ^ytytmA 0 . A2tc^s^-r§m 
n.iiit}ti^m ibti^ 2 miommmm s I . s 2 xit^ ti^ ti<D^ytytm a 0 . A2;bM#^ti 
fc^^gi5i 1 ti^xtiit^ K) . ^fc. ^ytftMA 1. A 3 iz t ^ mti ff^m n ^ 2 
mo^mmm s 3 . s 4 xit^ ti^'nco^yeytm a i . A3*M#p.n/c^.^gi5ii7b^An 
ex. ^ytytm A 0 . a 2 iz m r ^ m n t^i ti m ^ n ^ 2 \5] (o m mm m s 1 
. s 2 iz^h^x m titcnnmt] (Dmmm cm fcit^^i^m) ^^ytyem A 0 . a 2 tiz 
^ib. *fc. §7t^«Ai. A3tc^a^-r^«mtti:^;*M#^n^2ia]cDi^m^p^s3. s 

4 $5 l/^ T n S m tB :^ CD « ^ fit ( ^ fc ^ ffi ) ^^ytytm A 1 . a 3 i^' tK^H) 50 
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T. 4 mcomwm fcii^i^m) ^ n^ti^ytftm A 0 . ai. a 2. a 3 izm^^-r 
^Micmi^r (1) ^(Dmn^n d o c:cDj;a^m»tCcfc*3. ^^ytftm A 0 . a i . a 
2. A3izi^}tLrcmnmts^m^^.(Dm^B^ii i <D^m<D-fnic ^ :s,^mB\^(Dmm'\^ 

[ 0 0 8 2 ] 

[ la 1 ] :^mm(Dmmmm^^s-r y a >y ^ mx^ & ^ o 
im 2 ^ m±(DW]nmmmx ^ ^ o 

[HI?] m±^mi'pmmmx&^o 

[ 0 0 8 3 ] 

1 ^i^m^? 

2 ^ytm 

3 ^ij 0 ^ 

4 H {t ^ ^ §^ 

4 c mn^v> 

4 d M^gp 

5 ^yt^m% 
1 1 ^^gp 

o b nmm 



(19) 



JP 2006-84430 A 2006. 3. 30 





[El 7 ] 

P2 



-1 


r — 


-P1- 






r 


-P2- 




-1 


^P1 


R4 


SI 


R1 


S2 


R2 


S3 


R3 


34 


R4 


SI 



CEI 8 ] 



SI R1 S2 R2 S3 R3 S4 R4 SI 



* * * * * 



(21) 



JP 2006-84430 A 2006. 3. 30 



azmmm 

i^mmpm-m±mM i o 4 8#t-iji fe^T«x«ie#i±rt 

F^-A(##) 2F065 AAO6 AA53 FF13 FF31 FF4I JJ03 JJ26 NN08 NNll QQ17 

QQ25 QQ27 QQ42 

2F112 ADIO BA06 BA07 CA12 DA25 DA26 EA03 EA07 FAOl FA29 
FA35 



